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© A quick connector for fast connection of fluid 
carrying assemblies such as a mating tube (T) and a 
fluuid unit The connector (10) includes a connector 
body (12) which houses the connector components 
and accepts a redundant clip which pushes an upset 
bead (B) of the male tube (T) toward an annular seal 
(22) which surrounds the end of the male tube (T). 
The redundant clip (16) includes fingers (16a,16b) 
which are received within an external groove (12a) 
on the connector body (12) when the tube bead (B) 
is in the fully locked position within the housing (12). 




The fingers (16a»16b) of the redundant clip (16) 
proved a secondary locking feature in the event that 
the locking fingers (20a) of a primary locking within 
the connector body should fail. The posiotion of the 
redundant clip (16) provides a visual Indication of a 
positive lock of the connector. The forward end of 
the annular seal (22) within the connector body (12) 
includes a unidirectional shut-off valve (26) of duck- 
bill seal which precludes outflow from the connector 
in the event of unintended or accidental disconnec- 
tion of the mating tube (T) from the connector (10). 
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Background of the Invention 

This invention relates to a connector for fast 
connection of a mating tube to a fluid assembly, 
and, more particularly, to such a device for provid- 
ing a snap-in connection with a visual indication 
thereof and means for preventing accidental out- 
flow during disconnection. 

Quick connectors are known and have been 
widely used in the art and are used in fluid carrying 
assemblies such as are used at automobile assem- 
bly plants and service centers. More recently, 
these connectors have been provided in ths form 
of a unitary connector body which is joined with the 
male end of a mating tube. The recent connectors 
utilize either a pair of O-rings or a one piece seal 
wfth multiple ribs. The Orings or ribs surround the 
inserted male end of the mating tube. These recent 
connectors utilize only a single clip to retain the 
male mating tube in place within the connector 
body. These connectors have the disadvantage that 
if an accidental disconnection occurs, fluid contin- 
ues to flow out of the connector body. This is a 
major problem. These connectors have the further 
disadvantage that an indication as to whether a 
proper locked connection has been provided is not 
readily apparent. 

These and other disadvantages are overcome 
by the present invention wherein a quick connector 
is provided for fluid application such as for use with 
a gas or a liquid. The connector provides a second 
or redundant clip which provides a back-up retain- 
ing function and a visual external indication of a 
positive or properly-assembled locking of the con- 
nector and mating tube. Further, a unidirectional 
shut-off valve seal is provided which precludes 
outflow from the connector upon unintended or 
accidental disconnection of the mating tube from 
the connector. 

Su mmary of the Invention 

Briefly, a connector for connecting a mating 
tube to a fluid assembly is provided. The connector 
comprises a connector housing having a first end 
for receiving a mating tube and a second end for 
terminating the housing into a fluid device. A gen- 
erally annular seal is provided in the housing be- 
tween the first and second ends for seaiingly en- 
gaging the mating tube. A primary retaining clip is 
provided in the housing between the first end and 
the seal. The retaining clip includes at least one 
inwardly directed resilient finger for engaging the 
mating tube to retain the mating tube in the hous- 
ing. A release cap is provided for enclosing the first 
end of the housing, and for receiving the mating 
tube therethrough. 



in a first particularly advantageous form of the 
invention, a unidirectional valve is provided in the 
housing between the seal and the second end of 
the housing to block fluid flow through the housing 

6 toward the end thereof when the mating tube dis- 
engages the seal. In a second particularly advanta- 
geous form of the connector in accordance with the 
principles of the present invention, a secondary 
retaining clip extends into the housing between the 

70 release cap and the mating tube. The secondary 
retaining clip includes means for engaging a por- 
tion of the housing tube releaseabty lock the sec- 
ondary retaining clip to the housing. 

15 Brief Description of the Drawing 

The advantages of this invention will become 
more readily appreciated as the same becomes 
completely understood by reference to the follow- 
20 ing detailed description when taken in conjunction 
with the accompanying drawing wherein: 

Fig. 1 is a partial assembly view of the quick 
connector in accordance with the teachings of 
the present invention; 
25 Fig. 2 is an exploded view illustrating the major 
components of the connector of Fig. 1 ; 
Fig. 3 is a plan view of the connector in accor- 
dance with the previous drawing figures; 
Fig. 4 is a cross-sectional view taken along the 
30 line 4-4 of Fig. 3; 

Figs. 5a - 5d are various views of the secondary 
retaining clip in accordance with the principles 
of the present invention; 

Figs. 6a - 6d are various views of the unidirec- 
35 tional valve seal clip in accordance with another 
preferred form of the present invention. 

Detailed Description 

40 Referring now to Fig. 1, there is shown gen- 
erally at 10 a partial assembly view of the quick 
connector in accordance with the present invention. 
Connector 10 preferably includes a generally tubu- 
lar connector body or housing 12 which receives a 

45 mating tube T through a first end thereof. The other 
end of the housing 12 includes a terminating por- 
tion 14 which may include means for coupling 
connector housing 12 to a utilization device such 
as a hose, another tubing section or any other fluid 

so device. As illustrated in Fig. 1, terminating portion 
14 may include an upset bead 14a to facilitate 
connection to a flexible hose or the like. A barbed 
end portion also may be utilized as is well known in 
the art. Connector 10 further includes a removable 

55 redundant or secondary clip 16 which includes 
resilient finger portions 16a which, in turn, are 
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provided with inwardly directed portions 1 6b which 
are received within an annular groove 12a of hous- 
ing 12. 

Referring now to Fig. 2 there is shown an 
exploded view of the connector 10 of Fig. 1. Con- 
nector 10 in Fig. 2 further includes a release cap 
18 having an axially extending tubular portion 18a 
which includes struck out tabs 18b the function of 
which will be explained in greater detail hereinafter. 

For clarity, release cap 18 is not illustrated in 
Fig. 1 so as to more clearly illustrate the function 
and position of secondary clip 16. Further, as more 
clearly illustrated in Rg. 2, clip 16 includes a hold- 
ing portion 16c which encircles mating tube T to 
facilitate the positioning of clip 16. As can be 
further seen with reference to Fig. 2, the internal 
components of connector 10 further include a pri- 
mary retaining clip 20 having a plurality of resilient 
retaining fingers 20a which project radially inwardly 
toward the axis of connector 10. As will be ex- 
plained more fully hereinafter, resilient fingers 20a 
function to engage the rearward side of an upset 
bead B of mating tube T to retain and lock tube T 
within housing 12 of connector 10. Connector 10 
further includes a generally annular seal 22 which 
includes a plurality of radially inwardly directed ribs 
22a which sealingly engage the male end of mating 
tube T. Seal 22 is retained within housing 12 by 
means of a seal retainer 24 the rear end of which 
engages the forward facing wall portion of upset 
bead B as is more, clearly illustrated in Fig. 4. The 
forward end of seal 22 includes an integral un- 
idirectional shut-off valve 26 which may comprise a 
so-called "duckbill™ seal or any other suitable de- 
vice. Connector 10 further includes a seal clip 28 
which includes resilient portions 28a which resil- 
iently urge duckbill valve 26 into its closed position 
when the forward male end of mating tube T is 
withdrawn from housing 12. 

Referring now to Rg. 3 there is shown a top 
plan view of connector 10 of the previous drawing 
figures. Fig. 4 Is a cross-sectional view taken along 
the line .4-4 of Rg. 3. it can be seen that Rg. 4 
more clearly illustrates the structural relationship 
and function of the various component parts of 
connector 10 as illustrated in the previous drawing 
figures. It can be seen by reference to Fig. 4 that 
upset bead B engages and is seated against seal 
retainer 24. Seal retainer. 24 holds seal 26 in a 
corresponding annular chamber of the housing and 
provides a bearing surface for bead B thereby 
relieving side loading from seal 22. The function 
and structure of seal 22 is described in greater 
detail in the co-pending patent application of R.D. 
Dennany, Jr., Ser. No. 176,005, filed March 30, 
1988, which is assigned to the same assignee as 
the present invention and to which reference may 
be had for a more detailed explanation. 



In the operation of assembly of the connector, 
the male mating tube T is pushed into the housing 
so that upset bead B deflect fingers 20a of primary 
retaining clip 20 until bead B is past clip fingers 
5 20a which, due to their resiliency, return to a posi- 
tion to hold bead B in place thereby providing a 
mechanical lock. In currently preferred practice, 
secondary retaining clip is held to connector body 
12 prior to the assembly operation by means of a 
to flexible tethered strap. During the final stage of 
assembly, clip 16 is snapped onto tube T at hold- 
ing portion 16c. Clip 16 is then slid forward into 
connector 12 thereby ensuring that bead B of Tube 
T is in the lock position within primary clip 20. 
75 During disconnection tabes 16a of clip 16 are de- 
flected from groove 12a to permit sliding of the clip 
16 away from groove 12a. 

As also can be seen by reference to Fig. 4, 
release cap 18 provides a releasing action of the 
20 fingers 20a of primary retaining clip 20. Release 
cap 18 and its tubular portion 18a are siidably 
mounted at the first end of housing 12. The maxi- 
mum rearward or outward translation of release cap 
18 is limited by tabs 18b as illustrated in Fig. 4. 
25 When release cap 18 is moved into connector 
housing 12, release cap 18 spreads fingers 20a of 
primary retaining clip 20 in an outward manner 
which thereby releases the tube T and allows the 
tube to be removed from the connector. 
30 Seal 22 comprises a two-ribbed seal incor- 

porating a duckbill shut-off valve 26. The ribs pro- 
vide the sealing surfaces which contact the mating 
tube. The duckbill portion 26 of. seal 22 provides 
the shut-off function of the fluid upon removal of 
35 mating tube T. Seal retaining clip 28 provides addi- 
tional memory to duckbill portion 26 of seal 22 
thereby returning seal 26 to its closed condition 
upon removal of mating tube T. 

As illustrated in Figs. 5a - 5d, secondary retain- 
40 ing clip 16 is provided with resilient fingers 16a 
terminating in radially inward directed portions 16b 
which are received within groove 12a of housing 
12. Terminating portions 16b are provided with 
radially inwardly directed arcuate portions I6d 
45 which engage the floor portions of groove 12a in 
housing 12. The holding portion 16c is preferably 
integrally formed with the portions of secondary 
retaining clip 16 which are inserted into the con- 
nector housing between release cap 18 and mating 
so tube T. It will now be appreciate by those skilled in 
the art that secondary retaining dip 16 provides a 
visual means ensuring a positive connection and 
also achieves this indicating function by pushing 
bead B forward if tube T and bead B are in a 
65 transition zone prior to a proper connection. The 
resilient fingers of secondary retaining clip 16 can- 
not be received in groove 12a of housing 12 if the 
tube T is not fully in its locked position. The 
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redundant secondary retaining clip 16 further pro- 
vides additional locking means for connector 10 in 
the event that the fingers of primary retaining clip 
20 should fail. Further, retaining clip 16 prevents 
unintentional removal of tube T from connector 10 s 
even if the fingers of primary clip 20 are uninten- 
tionally spread by prematurely operating release 
cap 18. 

Finally, referring now to Figs. 6a - 6d, it can be 
seen that side, back, front and top views of seal io 
retaining clip 28 are illustrated. As Illustrated in Fig. 
6a, resilient fingers 28a assume an approximately 
45 degree angular inclination in their unflexed 
state. Thus, when tube T is removed from connec- 
tor 10, resilient fingers 28a ensure a residual mem- is 
ory with regard to the closing function of duckbill 
seal 26. 

It will be appreciated by those skilled in the art 
that the material of connector 10 in accordance 
with the present invention can be any suitable 20 
material such as a plastic, for example, nylon, a 
metallic or any other suitable material. It also will 
be appreciated that the quick connector in accor- 
dance with the present invention provides a fast 
connection of fluid carrying assemblies, for exam- zs 
pie, at automobile assembly plants and service 
centers. The redundant secondary retaining clip 
further facilitates pushing the mating tube bead into 
its corresponding primary retention clip location in 
the event that the bead B is in its transition zone 30 
between the first end of the connector and the 
annular seal therein. The connector facilitates dis- 
assembly of the connector for service of fuel as- 
semblies as between fuel filters, in-line filters, fuel 
rails, a tank, fluid harness assemblies and the like. 35 
Further, upon accidental disconnection, the fluid of 
the system will not spill out or outflow from the 
connector due to the function of the unidirectional 
shut-off valve. 

What has been taught, then, is a quick connec- 40 
tor which facilitating, notably, a visual indication of 
a properly locked assembly and which precludes 
outflow of fluid due to an accidental disconnection, 
and which overcomes the disadvantages of the 
prior art. The form of the invention Illustrated and 45 
described herein is but a preferred embodiment of 
these teachings. It is shown as an illustration of the 
inventive concepts, however, rather than by way of 
limitation, and it is pointed out that various modi- 
fications and alterations may be indulged in within so 
the scope of the appended claims. 



a connector housing (1) having a first end for 
receiving a mating tube (T) and a second end 
(14) for teminating said housing (12) into a 
fluid device; 

a generally annular seal (22) in said housing 
between said first and second ends for sealin- 
gly engaging said mating tube (T); 

a primary retaining clip (20) in said housing 
(12) between said first end and said seal (22), 
said retaining clip (20) having at least one 
inwrdly directed resilient finger (20a) for en- 
gaging said mating tube (T) to retain said 
mating tube (T) in said housing (12); 

a release cap (18) for enclosing said first end 
of said housing (12) and for receiving said 
mating tube (T) therethrough; and, 

a unidirectional valve (26) in said housing (12) 
between said seal (22) and said second end to 
block fluid flow through said housing (12) to- 
ward said first end thereof when said mating 
tube (T) disengages said seal. 

2. The connector according to claim 1, including 
a secondary retaining (16) clip extending into 
said housing (12) between said release cap 
(18) and said mating tube (T), said secondary 
retaining clip (16) including means (16a,16b) 
for engaging a portion (12a) of said housing 
(12) to releaseably lock said secondary retain- 
ing clip (16) to said housing (12). 

3. The connector according to claim 2, wherein 
secondary retaining clip engages said mating 
tube to retain said mating tube in said housing. 

4. The connector according to claim 2 or 3, 
wherein said means for engaging includes at 
least one resilient finger which is received 
within a recessed portion on the external sur- 
face of said housing. 

5. The connector according to claim 4, wherein 
said recessed portion comprises a groove and 
wherein said rsilient finger of said secondary 
retaining includes an inwardly directed portion 
received in said groove. 



Claims 

1. A quick connector for connecting a mating 55 
tube (T) to a fluid assembly, said connector 
(10) comprising, in combination: 



6. The connector according to claims 2 to 5, 
wherein said secondary retaining clip engages 
an upset bead portion of said mating tube. 

7. The connector according to claims 1 to 6, 
wherein said primary retaining clip engages an 
upset bead portion of said mating tube. 
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8. The" connector according to claims 1 to 7, 
wherein said valve (26) comprises a duckbill 
sea! which is opened by the forward end of 
said mating tube and which is closed when 
said mating tube (T) is removed from said 
annular seal (22). 

9. The connector according to claim 8, wherein 
said duckbill (26) seal is integrally formed with 
said annular seal (22). 

10. The connector according to claim 8, including 
a resilient seal clip (28) surrounding said duck- 
bill (26) sea! for resiliency urging said duckbill 
seal (26) into its closed position. 

11. The connector according to claims 1 to 10, 
wherein said release cap (18) is slidably moun- 
ted in said housing (12) for movement toward 
and away from said annular seal (22) for en- 
gaging said at least one resilient finger (20b) of 
said primary retaining clip (20) when said re- 
lease cap (18) is translated toward said annular 
seal (22) thereby to deflect said at least one 
resilient finger (20b) of said primary retaining 
clip (20) and permit removal of said mating 
tube (T) from said housing (14). 

12. A quick connector for connecting a mating 
tube to a fluid assembly, said connector (10) 
comprinsing, in combination: 

a connector housing (12) having a first end for 
receiving a mating tube (T) and a second end 
(14) for terminating said housing (12) into a 
fluid device; 

a generally annular seal (21) in said housing 
between said first and second ends for sealin- 
gly engaging said mating tube (T); 

a primary retaing clip (20) in said housing (12) 
between said first end and said seal (22), said 
retaining clip (20) having at least one inwardly 
directed resilient finger (20a) for engaging said 
mating tube (T) to retain said mating tube (T) 
in said housing (12); 

a release cap (18) for enclosing said first end 
of said housing (12) and for receiving said 
mating tube (T) therethrough; and, 

a secondary retaining clip (16) extending into 
said housing (12) between said release cap 
(18) and said mating tube (T), said secondary 
retaining clip (16) including means (16a,16b) 
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for engaging a portion (12a) of said housing 
(12) to releaseably lock said secondary retain- 
ing clip (16) to said housing (12). 

6 13. The connector according to claim 12, wherein 
secondary retaining clip (16) engages said 
mating tube (T) to retain said mating tube (T) 
in said housing (12). 

to 14. The connector accordong to claim 13, wherein 
said means for engaging includes at least one 
resilient finger (16a,16b) which is received 
within a recessed portion (12a) on the external 
surface of said housing (12). 

76 

15. The connector according to claim 14, wherein 
said recessed portion comprises a groove 
(12a) and wherein said resilient finger 
(16a, 16b) of said secondary retaining clip (16) 

20 includes an inwardly directed portion (16b) re- 

ceived in said groove. 

16. The connector accordiong to claims 12 to 15, 
wherein said secondary retaining clip (16) en- 

25 gages an upset bead (B) portion of said mating 

tube (T). 

17. The connector according to claims 12 to 16, 
ioncluding a unidirectional valve (26) in said 

30 housing (12) between said seal (12) and said 

second end to block fluid flow through said 
housing toward said first end thereof when said 
mating tube (T) disengages said seal (22), 
wherein said primary retaining clip (20) en- 

35 gages an upset bead (B) portion of said mating 

tube. 

18. The connector according to claim 12, wherein 
said valve (26) comprises a duckbill seal which 

40 is opened by the forward end of said mating 

tube (T) and which is closed when said mating 
tube is removed from said annular sea! (22). 

19. The connector according to claim 18, wherein 
45 said duckbill seal (26) is integrally formed with 

said annular seal (22). 

20. The connector according to claims 12 to 19, 
including a resilient seal clip (28) surrounding 

so said duckbill seal (26) for resiliently urging said 

duckbill seal into its closed position. 

21. The connector according to claim 12, wherein 
said release cap (18) is slidably mounted in 

65 said housing (12) for movement toward and 

away from said annular sea! (22) for engaging 
said at least one resilient finger (20a) of said 
primary retaining clip (20) when said release 

5 
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cap (18) is translated toward said annular seal 
(22) thereby to deflect said at least one resil- 
ient finger (2a) of said primary retaining clip 
(20) and permit removal of said mating tube 
(T) from said housing (12). 5 

22. The connector according to claim 12 including 
a unidirectional vaive (26) in said housing (12) 
between said seal (22) and said second end to 
block fluid flow through said housing toward w 
(12) said first end thereof when said mating 
tube (T) disengages said seal. 
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© A quick connector for fast connection of fluid 
carrying assemblies such as a mating tube (T) and a 
fluuid unit. The connector (10) includes a connector 
body (12) which houses the connector components 
and accepts a redundant clip which pushes an upset 
bead (B) of the male tube (T) toward an annular seal 
(22) which surrounds the end of the male tube (T). 
The redundant clip (16) includes fingers (16a,16b) 
which are received within an external groove (12a) 
on the connector body (12) when the tube bead (B) 
is in the fully locked position within the housing (12). 



The fingers (16a,16b) of the redundant clip (16) 
proved a secondary locking feature in the event that 
the locking fingers (20a) of a primary locking within 
the connector body should fail. The posiotion of the 
redundant clip (16) provides a visual indication of a 
positive lock of the connector. The forward end of 
the annular seal (22) within the connector body (12) 
includes a unidirectional shut-off valve (26) of duck- 
bill seal which precludes outflow from the connector 
in the event of unintended or accidental disconnec- 
tion of the mating tube (T) from the connector (10). 
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